HER2/neu uses Akt to suppress retinoic acid response element binding activity in MDA-MB-453 breast cancer cells.
We previously demonstrated that HER2/neu prevents all trans-retinoic acid (ATRA) from inducing growth inhibition in MDA-MB-453 breast cancer cells. For ATRA to induce growth inhibition, it needs to bind to retinoic acid receptors and modulate gene transcription via retinoic acid response elements (RAREs). We hypothesized that HER2/neu suppresses RARE binding activity to prevent ATRA from inducing growth arrest in breast cancer cells. Electrophoretic mobility shift assays showed that when HER2/neu was inhibited by the trastuzumab antibody, RARE binding activity increased, indicating that HER2/neu suppresses RARE binding. Since trastuzumab also decreased Akt activity, we determined whether Akt regulates RARE binding activity. Compared to parental MDA-MB-453 cells, MDA-MB-453 cells transfected with a dominant negative Akt mutant (MDA-MB-453/DN-Akt) had higher RARE binding activity. However, trastuzumab did not further increase RARE binding activity in MDA-MB-453/DN-Akt cells. These data indicate that HER2/neu predominantly uses Akt to suppress RARE binding activity, which may be one mechanism by which HER2/neu induces ATRA resistance in breast cancer cells.